
Details of Population PK-VK Scenario

The structure of the PK-VK model was as follows:

∂I

∂t
= V · T − δ · I

∂V

∂t
= (1 − ε) · I − c · V

I, t, V , T , δ, ε and c represent infected cells, time (days), virus, density of target cells, second

phase slope of viral decline, constant drug effectiveness and rate at which virions are cleared,

respectively. For simulation, for c, δ and ε were set to 13.4, 0.58 and 0.999, respectively. A

between-subject variance of 0.0625 was set for c and δ. T was declared as c · δ. ε was fixed to

0.999. Residual standard deviation (additive on the log10 scale) was set to 0.19. Full details

are presented elsewhere [1].

For the VPC, observed data below the LLOD were imputed post hoc in R using the following

procedure, which is based on established methods for normalized prediction distribution errors

[2]:

1. For individual i at measurement j, draw a random uniform number uij ∼ U(0, pij,<LLOD),

where pij,<LLOD is the probability of the observation for individual i at measurement j is

below the LLOD. This probability is generated by NONMEM in the “PRED” column for

observations flagged as LLOD when using the M3 method.

2. Compute the inverse of the cumulative probability distribution (assuming N(0, 1); i.e.,

standard normal) of uij , φ
−1(uij). This can be done since pij,<LLOD is the cumulative

distribution function of (LLOD−µij)/σ, where µij is the individual (i) predicted mean at

measurement j and σ is the residual standard deviation (both estimated in NONMEM).
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Hence, this ratio is “standardized” by subtracting the mean and dividing by the standard

deviation (i.e., standard normal).

3. From first principles, φ−1(uij) is a z-statistic, where z = (yij−µij)/σ. Since µij and σ are

known from the model (i.e., outputted in NONMEM), the imputed yij is φ−1(uij) ·σ+µij .

The R code for this imputation is provided in the Supplementary Material.
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